
2021 Delta-X Open Data Workshop
November 17, 2021

DATASETS

Summary
River deltas and their wetlands are drowning as a result of  sea level rise and 
reduced sediment inputs. The Delta-X mission (NASA EVS-3) will determine 
which parts will survive and continue to grow, and which parts will be lost. The 
Delta-X team has completed their Spring and Fall 2021 airborne and field 
campaigns. Learn about the data and how to access it.  

Agenda
2:00 PM  Introduction to Delta-X
2:20 PM  Datasets
2:50 PM  Data Location & Access
3:40 PM  Discussion & Questions
4:00 PM  End of  workshop



Delta-X: Measurements-to-Models Flowdown



Delta-X NASA Airborne Instrument Collections

Instrument Spring 2021 Fall 2021
Product Delivery 
(after end of field 
campaign)

UAVSAR Collected (high, low, 
rising tides)

Collected (high, rising 
tides)

6 months (L1),
9 months (L2 & L3)

AVIRIS-NG Collected Collected 6 months (L1), 
9 months (L2), 
12 months (L3)

AirSWOT Collected (high, low, 
rising tides)

Collected (high, low, 
rising tides)

6 months (L1),
9 months (L2 & L3)

Spring campaign ended Apr 24, 2021. Fall campaign ended Sep 25, 2021.

Pre-Delta-X data is available from 2015 and 2016
• Subset of data acquired during Delta-X
• Data from different instruments not collected concurrently
• Some data products are available from the repository 



Delta-X: Dataset Overview

Product Level Description
L0 Field / in situ data 
L1 Raw airborne instrument data (not geocoded, without all corrections applied)
L2 Geocoded and calibrated airborne instrument data
L3 Remote sensing derived information
L4 Science products / models



Spring and Fall 2021 Field / In Situ Data Collections (1)
Field Measurements Spring 2021 Fall 2021

Fall delivery 
date

Water level gauges Collected Collected

3/25/2022

GPS Not collected Collected

Sonar Not collected Collected

ADCP (water velocity) Collected Collected

Total suspended sediments (TSS) concentration from discrete water 
samples

Collected Collected

Particulate organic carbon (POC) concentrations Collected Collected

Water quality indicators Collected Collected

In situ remote-sensing reflectance Rrs(l)) of  water from field 
spectrometer

Collected Collected

In situ beam attenuation and particle size distribution from LISST 
sensor

Collected Collected

Vegetation structure Collected Collected

Sediment core Collected Collected

Soil accretion (feldspar plots) Collected Collected

Spring campaign ended Apr 24, 2021. 
Fall campaign ended Sep 25, 2021.



Spring and Fall 2021 Field / In Situ Data Collections (1)
Field Measurements Spring 2021 Fall 2021

Fall delivery 
date

Water level gauges Collected Collected

3/25/2022

GPS Not collected Collected

Sonar Not collected Collected

ADCP (water velocity) Collected Collected

Total suspended sediments (TSS) concentration from discrete water 
samples

Collected Collected

Particulate organic carbon (POC) concentrations Collected Collected

Water quality indicators Collected Collected

In situ remote-sensing reflectance Rrs(l)) of  water from field 
spectrometer

Collected Collected

In situ beam attenuation and particle size distribution from LISST 
sensor

Collected Collected

Vegetation structure method Collected Collected

Sediment core Collected Collected

Soil accretion (feldspar plots) Collected Collected

Spring campaign ended Apr 24, 2021. 
Fall campaign ended Sep 25, 2021. All delivered to the data repository (ORNL DAAC)



Spring and Fall 2021 Field / In Situ Data Collections (2)

Field Measurements Spring 2021 Fall 2021
Fall 
Delivery 
Date

Anemometers Not collected Collected

3/25/2022

Turbidity sensor (within islands) Collected Collected

Suspended and bed-sediment samples for concentration and grain 
size (transects)

Collected Collected

Fallout radionuclide (210Pb, 137Cs) Not collected
Collected

Spring campaign ended Apr 24, 2021. Fall campaign ended Sep 25, 2021.

All delivered to the data repository (ORNL DAAC)



Delta-X: Dataset Overview
Product Level Description

L0 Field / in situ data 
L1 Raw airborne instrument data (not geocoded, without all corrections applied)
L2 Geocoded and calibrated airborne instrument data
L3 Remote sensing derived information
L4 Science products / models
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Delta-X: Dataset Overview
Product Level Description

L0 Field / in situ data 
L1 Raw airborne instrument data (not geocoded, without all corrections applied)
L2 Geocoded and calibrated airborne instrument data
L3 Remote sensing derived information
L4 Science products / models

Level 3 Example – Water Channel Map

From Pre-Delta-X 2016 campaign
Data available at the ORNL DAAC
https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1954



Delta-X: Data Overview

Product Level Description
L0 Field / in situ data 
L1 Raw airborne instrument data (not geocoded, without all corrections applied)
L2 Geocoded and calibrated airborne instrument data
L3 Remote sensing derived information
L4 Science products / models



Level 4 Derived Products & Models

Level Deliverable Product / Model Delivery Date

4

Map of  bathymetry/elevation Due 03/25/2023

Map of  friction coefficient in channels Due 03/25/2023

Map of  friction coefficient in wetlands Due 03/25/2023

Relationship of  friction coefficient with vegetation structure Due 03/25/2023

Calibrated hydrodynamic model for MRD Due 05/25/2023

Discharge in channels from model Due 05/25/2023

Flow in wetlands from model Due 05/25/2023

Mineral sediment deposition model Due 05/25/2023

Map vegetation belowground biomass Due 03/25/2023

Calibrated NUMAN/MEM for MRD (Plant Productivity Model) Due 03/25/2023

Ecosystem biomass  model Due 03/25/2023

Validated soil accretion at annual time steps to year 2024 Due 03/24/2024

Map of  soil accretion at annual time steps to year 2100 Due 03/24/2024

Spring campaign ended Apr 24, 2021. Fall campaign ended Sep 25, 2021.



Example In Situ Data Set – Soil Properties

Data File: DeltaX_Soil_Properties_Spring2021.csv

Map of Sites



Example In Situ Data Set – Soil Accretion

……

Documentation: Ex. entries in Data Description Table



Example In Situ Data Set – Water Quality

……



Example In Situ Data Set – Water Reflectances

Data file: 
DeltaX_WaterReflectance
_PSR_Spring2021.csv

……

Documentation File 



AVIRIS-NG L1-L3 Products

Level Deliverable products
Delivered By 

Date

1 AVIRIS-NG hyperspectral Due 03/25/2022

2 AVIRIS-NG reflectance Due 06/25/2022

2b AVIRIS-NG bidirectional reflectance distribution function Due 06/25/2022

3

AVIRIS-NG hydrogeomorphic zones Due 09/25/2022

AVIRIS-NG aboveground biomass Due 09/25/2022

AVIRIS-NG water quality (sediment concentration) Due 09/25/2022

Some products from the Spring 2021 campaign have been delivered to the DAAC (L1, 2, 2b)

Spring campaign ended Apr 24, 2021. Fall campaign ended Sep 25, 2021.



Example: AVIRIS-NG L1/L2/L3

In dataset documentation file: 
For each pixel



AirSWOT L1-L3 Products

Level Deliverable products
Delivered By 

Date

1b AirSWOT interferogram (radar coordinates) Due 03/25/2022

2 AirSWOT georeferenced interferograms Due 06/25/2022

3 AirSWOT water-surface elevation vs time Due 06/25/2022

Some products from the Spring 2021 campaign have been delivered to the DAAC (L1b)

Spring campaign ended Apr 24, 2021. Fall campaign ended Sep 25, 2021.



Example: AirSWOT L1 (interferometric, not georeferenced)
In dataset documentation file: 



Example: AirSWOT L3 Water Level Profiles 
From Pre-Delta-X 2016 campaign
Data available at the ORNL DAAC



UAVSAR L1-L3 Products

Level Deliverable products Delivered By Date

1 UAVSAR single-look complex (SLC) images, quad-pol Due 03/25/2022

1b UAVSAR interferometric products Due 03/25/2022

2
UAVSAR georeferenced interferometric products Due 06/25/2022

3
UAVSAR area maps of  water level vs time (georeferenced) Due 06/25/2022

UAVSAR channels >10 m wide Due 06/25/2022

Some products from the Spring 2021 campaign have been delivered to the DAAC (L1, 1b)

Spring campaign ended Apr 24, 2021. Fall campaign ended Sep 25, 2021.



Example: UAVSAR L1 (interferometric, not georeferenced)

In dataset documentation file: 

……



Example: UAVSAR L3 Water Level Change

From Pre-Delta-X 2016 campaign
Data available at the ORNL DAAC



Example: UAVSAR L3 Georeferenced Channel Map 

From Pre-Delta-X 2016 campaign
Data available at the ORNL DAAC



Delta-X Spring 2021 Datasets Released by ORNL DAAC
Delta-X dataset that has been released from the Spring 2021 campaign:
•ADCP Channel Surveys (river discharge): https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1939

Additionally, ORNL has made more datasets (all from Spring 2021) available as preprints, which means they have not been 
finalized for public release yet. Once finalized they will be available at the same links:

•Turbidity and water pressure at Mike Island (Spring 2021): https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1993
•Total suspended solids (TSS) concentrations (Spring 2021): https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1991
•In Situ Water Quality Indicators (https://doi.org/10.3334/ORNLDAAC/1992)
•Soil Properties for Herbaceous Wetlands (https://doi.org/10.3334/ORNLDAAC/1995)
•Aboveground Vegetation Structure for Herbaceous Wetlands (https://doi.org/10.3334/ORNLDAAC/1997)
•Feldspar Sediment Accretion Measurements (https://doi.org/10.3334/ORNLDAAC/1998)
•Belowground Biomass and Necromass in Herbaceous Wetlands (https://doi.org/10.3334/ORNLDAAC/1999)
•Aboveground Biomass and Necromass in Herbaceous Wetlands (https://doi.org/10.3334/ORNLDAAC/2000)
•In situ Beam Attenuation and Particle Size from LISST-200X (https://doi.org/10.3334/ORNLDAAC/2001)
•Remote Sensing Reflectance Measurements (https://doi.org/10.3334/ORNLDAAC/1994)
•AirSWOT Level 1b Interferogram Products (https://doi.org/10.3334/ORNLDAAC/1996)
•UAVSAR Single Look Complex (SLC) Stack (https://doi.org/10.3334/ORNLDAAC/1984)
•UAVSAR L1b interferograms (Spring 2021): https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1979

https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1939
https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1993
https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1991
https://doi.org/10.3334/ORNLDAAC/1992
https://doi.org/10.3334/ORNLDAAC/1995
https://doi.org/10.3334/ORNLDAAC/1997
https://doi.org/10.3334/ORNLDAAC/1998
https://doi.org/10.3334/ORNLDAAC/1999
https://doi.org/10.3334/ORNLDAAC/2000
https://doi.org/10.3334/ORNLDAAC/2001
https://doi.org/10.3334/ORNLDAAC/1994
https://doi.org/10.3334/ORNLDAAC/1996
https://doi.org/10.3334/ORNLDAAC/1984
https://daac.ornl.gov/cgi-bin/dsviewer.pl?ds_id=1979

